Objective: To evaluate the extent to which the rehabilitation outcome levels (ROL) and the spinal cord independence measure (SCIM) III could be mapped to the International Classification of Functioning, Disability and Health (ICF) and the brief core set for spinal cord injury (SCI) in the postacute context. Methods: Two professionals used the published protocol to map the concepts derived from both measures to the ICF categories. Further, the endorsed categories at the second level of the ICF were used to determine the coverage of the Brief ICF Core Set for SCI. Results: Three items of the ROL could not be conceptualised within the ICF, while the rest were mapped to 42 second-level categories, mainly to the activity and participation domain. All the items of the SCIM III were mapped, yielding 52 ICF categories, mostly at the third level (32). For the mapping to the Core Set for SCI, the ROL covered five and the SCIM III all nine categories of 'activities and participation' included as the candidate categories of the brief version. Conclusion: In terms of content, the ROL appears to be a more global measure of functioning, compared with the SCIM III that covers specific 'activity' aspects as proposed in the Brief Core Set for SCI. It is thus recommended that standardised measures, such as the SCIM III, be used due to its conceptual underpinnings and coverage of important aspects.
 Implications for rehabilitation -Rehabilitation professionals should select appropriately validated outcome measures specific to the health condition in order to evaluate the effectiveness of rehabilitation.
-Rehabilitation professional working with outcome measures should be aware of the limitations of measures, in terms of content, and supplement the evaluation with appropriate standardised measures or the use of the Core Sets.
-To enhance evidence-based practise in routine clinical practise, standardised outcome measures should be used.
Background
The goal of research in the field of outcome measurement is to identify patient characteristics altered following the onset of a health condition and to determine the efficacy of rehabilitation. [1] For the aforementioned purposes, many outcome measures, both disease-specific [2] [3] [4] and generic, have been develop and proposed. [5] Over the last two decades, the development of outcome measures for the spinal cord-injured (SCI) population has evolved; however, limited knowledge is available on whether or not the content of certain outcome measures used in clinical settings is based on a conceptual or theoretical framework that usually serves as validation for the inquiry of interest. [6] In South Africa, the SCI-rehabilitation discipline is under development and the use of outcome measures in care has only gained momentum recently. As such, the implementation of outcome measures in SCI is still decentralised. [7] One instrument in use in SCI -rehabilitation in South Africa is the rehabilitation outcome levels (ROL). The ROL is a generic measure of functioning and is used to determine health and rehabilitation needs as well as to predict prognosis during in-patient rehabilitation. A recent local study that used the ROL found that 68% of participants achieved community reintegration at the end of in-patient rehabilitation, indicating an optimal level of functioning. [8] However, the aforementioned study did not report on the psychometric properties of the outcome measure. Furthermore, to our knowledge, no other studies are available that 'proofs' the rigour of the measure.
The Spinal Cord Independence Measure (SCIM) version III is an outcome measure that covers similar but not identical constructs as the ROL. The SCIM III has been proposed by many as the functional rating scale of choice due to its sound psychometric properties. [2, [9] [10] [11] Similar to the ROL, the first version of the SCIM was developed prior to the universal use of the International Classification of Functioning, Disability and Health (ICF), thus leaving a void in the literature regarding its conceptual underpinnings and targeted functioning aspects.
Since the year 2001, the ICF became the conceptual model for the description of health status and disability. [12] Prior to this, limited consensus persisted in the arena of an operative model to be used for the description of disability and its impact on the individual. [12] Many outcome measures have been developed without the use of the ICF as the conceptual basis and therefore the uncertainty remains whether or not those measures are fit for current practise. This scenario of adopting measures without validating its content could give rise to a possible mismatch between 'what we intend to measure and what we actually measure'. [13] To assist us with what is relevant to evaluate for specific health conditions, certain ICF Core Sets have been developed. [14, 15] Specific to the SCI population, both Comprehensive and Brief ICF Core Sets for the early post-acute and long-term context have been developed, [16, 17] which provide us with a framework concerning 'the what' to measure for the relevant assessment of functioning. In this study, the Brief Core Set was chosen for a number of reasons. First, the introduction of outcome measures into the clinical environment should allow healthcare providers to make brief assessment of their patients' functioning in the presence of high workload. Second, the candidate categories covered in the 'activity and participation' domain of the Brief ICF Core Set are appropriate to the immediate post-acute/in-patient rehabilitation goals that focus on mobility and self-care. Lastly, the candidate categories of the Brief Core Set were determined based on methodological considerations that controlled for all other categories contained in the Comprehensive ICF Core Set. [18] With the adoption of outcome measures into the era of the ICF and the existence of ICF core sets for SCI, little is known about the conceptual basis and coverage of important functioning aspects, as proposed by the ICF and the Brief ICF Core Set for SCI in the postacute context, of two outcome measures, of which one is used as part of the clinical routine (ROL) and the other a gold standard measure (SCIM III) not currently utilised in South African SCI-care. The objectives of this study were as follows: (i) to determine extent to which the ROL and SCIM III could be mapped to precise categories of the ICF and (ii) to examine the extent that the endorsed codes from each respective measure covered the candidate categories contained in the Brief ICF Core Set for SCI in the post-acute context.
Methods

Research design
The qualitative mapping was applied to study the comparative content validity of two measures in relation to the Brief ICF Core Set for SCI. The published ICF linking of outcome measures protocol and the updated version [19, 20] were used to standardise the procedure of qualitatively linking items of both outcome measures to the categories of the ICF and thereafter to the Brief Core Set for SCI in the post-acute context. [16] The ROL and SCIM III The ROL was first published in 1995, prior to the implementation of the ICF. The developers of the ROL argue that the importance of applying outcome levels in the planning process of individual patients lies in the ability of outcome levels to guide goal setting, since lower levels must be reached before higher ones. [21] The ROL consists of six distinct levels, representing different functioning aspects that range from impairment to participation outcomes. Each level is written as a set of criteria that needs to be fulfilled, rather than specific items. These levels are defined as groupings or categories of patient problems and conditions, which according to Landrum et al., [21] are understood to represent levels of progress along a continuum in the process of rehabilitation. On admission to and discharge from rehabilitation, healthcare professionals are responsible for allocating and recording the most appropriate functioning level of each patient.
The SCIM III is currently considered the gold standard outcome measure of investigating functional abilities in the SCI population due to its favourable psychometric properties. This measure includes 19 items across four functional areas namely: (i) self care, (ii) respiration, (iii) sphincter management and (iv) mobility. Similar to the ROL, the first version of this measure was published prior to the acceptance of the ICF in 2001, and both measures contain concepts related to the activity and participation domain. [2] https://repository.uwc.ac.za/ Brief ICF core set for SCI in the post-acute context To facilitate the application of the ICF, experts have developed both comprehensive and Brief Core Sets for SCI in the post-acute and long-term context. [17] These Core Sets define the relevant and essential categories of functioning to be evaluated in survivors of SCI. A Comprehensive Core Set for SCI in the post-acute context is available; however, we decided to use the Brief Core Set that includes fewer categories that sufficiently capture the typical spectrum of problems experienced in the functioning of survivors with SCI. [16] The categories in the Brief Core Set include three body structure and eight functions, nine activities/participation and five environmental factors.
Practise and standardisation of the linking procedure
The two experts (health professionals and academics) that were responsible for the mapping are familiar with the nomenclature of the ICF and its application in research and clinical practise. Prior to the mapping exercise, both experts were required to study the four main linking rules [19] and the updated rules. [20] On the day of the mapping, a practise run was held where another functional rating scale (Barthel Index) was mapped and the process was refined based on emerging issues. Experts were advised to identify and map all the meaningful concepts within each item, including the response options, in the outcome measure to the most precise second and third-level category of the ICF, where applicable. If a single item encapsulated different concepts, the meaningful units in each concept were then linked. In addition, if a concept of an item was not explicitly named in a particular category, the lower level of the category (at the second level) was linked. If the information provided by the meaningful concept was not sufficient to endorse a specific code and category, the concept was assigned 'not definable' (nd). [20] Apart from linking the meaningful concepts to the categories of the ICF, the identified second-level categories of each item in the outcome measure were mapped to the Brief ICF Core Set for SCI in the post-acute context for evaluating the coverage of pertinent categories. [16] 
Data analysis
The result of the mapping was the extent to which items could be mapped to the second-and third-level categories of the ICF. The number of categories addressed per domain of the ICF of each outcome measure was determined, as well as the interobserver agreement for the endorsement of categories at the two distinct levels. Higher levels of absolute agreement were interpreted as the clarity of the concepts from the measures and the ability to locate a specific category of the ICF to correspond with the desired functioning aspect. To account for chance to influence agreement levels, we computed the Prevalence-Adjusted Bias-Adjusted Kappa (PABAK) [22] at the second and third-level of the ICF. The evaluation of conceptual coverage of measures concerning the categories in Brief ICF Core Set for SCI was done using the second-level categories of the ROL and SCIM III, except for one third-level category of the SCIM III.
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Results
Mapping of the ROL to the categories of the ICF
As seen in Table 1 , 24 meaningful concepts were identified where duplicates were subtracted rather than removed from the list (e.g. self-care, mobility and communication). Of the 24 concepts ( Table 2 ), 11 that were derived from level 2 (representing physiological maintenance) yielded 20 second-level categories. The 2 concepts from level 3 (residential re-integration), 7 from level 4 (community re-integration) and 4 from level 5 (return to productive activity) were linked to 6, 10 and 6 unique second-level categories, respectively. Furthermore, 3 of the 24 concepts were meaningful, namely 'physiological stability', 'self-management' and 'self-directed health monitoring', but could not be mapped to a specific category of the ICF and was thus coded 'nd'. In total, the 21 concepts were mapped to 42 second-level and 3 third-level categories of the ICF. Of the second-level categories, 13 'body structure and function' and 29 'activity and participation' categories were identified. The inter-observer (absolute) agreement (and PABAK) of linking concepts to the second-and third-level categories was 57% (0.357) and 0% (-0.500), respectively.
Mapping of the SCIM III to the categories of the ICF
In Table 3 , the 19 items of the SCIM III were mapped to categories of the ICF. From the items, 20 different (duplicates were removed) second-level categories and 32 (duplicates were removed) third-level were identified. Of the 20 second-level categories, 16 were classified in the 'activity and participation' domain. Of the 32 third level categories, 25 were derived from the 'activity and participation' domain. The inter-observer (absolute) agreement (and PABAK) of linking concepts to the second and third-level categories was 80% (0.700) and 72% (0.591), respectively.
Mapping of ROL and SCIM III to the brief ICF core set for SCI As evident in Table 4 , the ROL covered 4 of the 11 impairments (body function and structure) and 5 of the 9 'activity and participation' categories in the Brief ICF Core Set for SCI. Considering the coverage of the SCIM III, 3 of the 11 impairments and all 9 'activity and participation' categories were addressed. Concerning 'activity' items in the ROL, the item 'self-care' seemed to lack a clear definition as the two experts only agreed on its implied meaning to be related to the category 'washing oneself' (d510). Further, no agreement was found when 'self-care' was also mapped to the category 'toileting (d530) and dressing (d540)'. In the ROL, self-care is used as an umbrella term for multiple tasks, and no distinction was made concerning dressing and bathing of the upper and lower body, as evident in the SCIM III. The results further demonstrate that none of the measures contains items related to environmental categories.
Discussion
Many outcome measures in the rehabilitation arena have been developed prior to the acceptance of the ICF framework as the standard language for the description of health and disease. In this study, we aimed to evaluate whether the ROL and the SCIM III could be mapped to the ICF and the functioning aspects contained in the Brief ICF Core Set for SCI in the post-acute context.
The main findings of the study suggested that almost all except for 2 of the 21 concepts from the ROL were linked to second-level categories of the ICF. The lack of identifying third-level categories could be explained based on the broad nature of the contained concepts in the items. For example, the concept 'mobility' which was classified under the walking category (d450) could have been conceptualised differently by other health professionals, for instance as 'mobility of the upper body/lower body' or 'using a wheelchair/other assistive device'. The same ambiguity is apparent for the item 'self-care', which was uniformly classified under the 'washing oneself' category (d510) by both experts. Furthermore, three of the meaningful concepts in the ROL could not be linked to the ICF and were thus coded 'not definable' (nd).
Concerning the SCIM III, all the concepts derived from the 19 items were mapped to the ICF, with more third-level than second-level categories identified. The higher level coding demonstrates the explicit nature of the items, which reduces the ambiguity of the task or action under study. Further, the agreement between the examiners was higher for the SCIM III than the ROL. The endorsement of codes to higher-level categories seems not only complex in this study but has been reported elsewhere. [23] These findings stress the need of operational definitions of terms in outcome measures and the possible development of training manuals to standardise the rating procedure and the evaluation of patients.
Subsequent to the endorsement of codes of items in the ROL and SCIM III, the secondlevel categories identified from each measure were used to determine the extent of coverage of the Brief ICF Core Set for SCI in the post-acute context. The ROL showed limited coverage of the 'activity and participation' candidate categories contained in the Brief ICF Core Set, addressing five out of the nine. On the contrary, the SCIM III covered all nine 'activity and participation' categories, providing full coverage of the domain in the Brief ICF Core Set for SCI in the post-acute context. In addition to covering more pertinent aspect of functioning, the SCIM III distinguished between upper body and lower body proficiency for items concerning bathing and dressing, aspects not captured in the ROL or any other functional rating scale used in SCI. [24, 25] The findings imply that the SCIM III can be used in the clinical context, as earlier suggested, [9] [10] [11] but now with proven content validation. Conceptually, the ICF and Core Sets do not only allow us to validate constructs of measurement but also provide the platform to evaluate which functioning domains are represented in measures. Although the purpose of some measures, such as the SCIM III, was not designed to cover the entire spectrum of functioning problems but rather one domain/construct, the ICF is capable of identifying the extent to which the relevant categories are covered or not included. Contrary to the SCIM III, the ROL was designed to represent functioning aspects along the continuum of the health condition, i.e. impairment to activity and participation aspects, and claims to be grounded within the bio-psychosocial model. [21] However, we found gaps in coverage of pertinent aspects for persons with SCI in the impairment and activity domain, but most specifically within the environmental factors domain. The ICF is clear when dealing with 'involvements in life situations', emphasising the consideration of the environmental influence on the functioning of individuals.
The results of this study suggest that the ROL is a more global measure of functioning, covering a wider spectrum of ICF categories of activity and participation than the SCIM III. However, more specific to SCI, the SCIM III allows for a more detailed assessment of aspects, e.g. mobility, and is more 'targeted' to categories included in the Brief ICF Core Set than the ROL. As a result, we know little about the extent to which outcomes are addressed and how survivors of SCI describe their perceived involvement in life situations, which hinder the alignment of rehabilitation structures and processes towards optimal patientoriented outcomes. We initiated an ongoing qualitative study that is explorative in nature and aims to provide a broad and thick description of the life areas still affected after rehabilitation and the factors influencing the survivors' self-perceived participation. We will further evaluate the extent to which the identified concepts are covered within the ICF and more specifically the ICF Core Sets for SCI in the appropriate context. These projects could assist in the development of appropriate measures for the context and justify the use of the ICF in healthcare service delivery.
The study presents with some limitations. More independent health professionals at the centre could have been used for the mapping of the ROL since limited information is available concerning the possible hidden meaning of concepts in the measure. This could have enhanced the internal validity of the endorsed codes and categories relevant for each measure. In addition, the Comprehensive ICF Core Set for SCI in the post-acute context could have been used to provide a wider range of categories for the items to be mapped to. However, that would have been merely a theoretical exercise. We believe that the Brief Core Sets are administratively more practical in the 'real-world' setting compared with the Comprehensive ICF Core Sets.
In conclusion, the ROL appears to be a more global measure of functioning that covers a wider spectrum of activity and participation categories of the ICF (although with less preciseness) than the SCIM III. With regard to SCI assessment of functioning, the SCIM III covered all the candidate categories of activity and participation in the Brief ICF Core Sets for SCI, indicating its suitability for this population, while the ROL presented with limitations. Moreover, both measures do not cover environmental aspects; therefore, the assessment of functioning should be supplemented with a measure capturing this contextual component.
